INTRODUCTION
In the family Teloschistaceae subfamily Teloschistoideae several new genera have been recently described or resurrected, i.e. Josefpoeltia (Kondra tyuk and Kärnefelt 1997); Follmannia, Haloplaca, Scutaria, Sirenophila, Teloschistopsis and others (Arup et al. 2013 ), Filsoniana, Fulgogasparrea, Kaernefia, Niorma(Kond ra tyuket al. 2013 , Tassiloa(Kond ra tyuket al. 2015a), Elixjohnia, Harusavskia, Lasarenkoiopsis, Ikaeria, and Nevilleiella (Kond ra tyuk et al. 2017) ( Table 2 ). In addition, many new species of the Teloschistoideae, discovered in the field or in herbaria, have been described by the senior author and colleagues. Molecular phylogeny of the subfamily Teloschistoideae has been discussed by Arup et al.(2013) , Kond ra tyuket al. (2013 Kond ra tyuket al. ( , 2015a Kond ra tyuket al. ( , b, 2017 and Søchting et al. (2014) . Two new genera, Hosseusiella and Rehmanniella, and two new species, Hosseusiella gallowayiana and Rehmanniella wirthii, are described as new to science in this study, supported by a phylogenetic analysis based on ITS1/ITS2 nrDNA, nrLSU and mtSSU sequences.
Following the description of the genera Hosseusiella and Rehmanniella and the new species Hosseusiella gallowayiana and Rehmanniella wirthii, the subfamily Teloschistoideae now comprises 25 genera and approximately 60 species, mainlydistributedintheSouthernHemisphere.TheXanthorioideaewith39 genera and 180 species, the Caloplacoideae with 25 genera and approximately 120 species, occurs mainly in the Northern Hemisphere, while the Brownlielloideae with 11 genera and approximately 17 species, occurs mainly in the Southern Hemisphere.
MATERIAL AND METHODS
More than 1,000 specimens belonging to the family Teloschistaceae, collected between 2014-2017, deposited in the Korean Lichen Research Institute, Sunchon National University, South Korea (KoLRI), with duplicates in the Hungarian Natural History Museum (BP) and the Lichen Herbarium in the M. H. Kholodny Institute of Botany of National Academy of Sciences of Ukraine(KW-L),werehand-sectionedunderadissectingmicroscope(Nikon SMZ-645;Nikon,Tokyo,Japan)andexaminedusingstandardmicroscopical techniques.AnatomicalcharacterswereobservedusingaNikonEclipseE-200 microscope and a Zeiss Scope, complemented with a digital camera AxioCam ERc 5s. Sections of apothecia were tested with water, K and KI (10% potassium iodide).
Total DNA was extracted directly from the thalli according to Ekman (1999) and was purified with DNeasy Plant Mini Kit (QIAGEN, Germany). The nuclear ribosomal RNA gene region including the internal transcribed spacers 1 and 2 and the 5.8S subunit (ITS) was amplified using the primers ITS1F(GardesandBruns1993)andITS4 (Whiteet al. 1990 ),the28SLSUusing theprimerLR5(VilgalysandHester1990),andthe12SmtSSUusingtheprim-ersmtSSU1-mtSSU3RandmtSSU2R (Fedorenkoet al. 2009 (Fedorenkoet al. ,2012 .
TheamplificationwasdoneusingaTakaraJP/TP600PCRmachine(TakaraBioInc.,Japan).Oneinitialcycleof5minat94°Cwasfollowedby30 cycles of the following steps: 30 seconds at 94°C, 39 seconds at 57°C and 1minat72°C.Amplificationswereendedwithafinalcycleat72°Cfor10 min.PCRproductswerethensenttothesequencingfacilitiesoftheGenotech Cooperation, Seoul, South Korea, for cleaning and sequencing. The sequencingwascarriedoutusingthefluorescentmarkerBigDyeandanABI3730xl sequencing machine (Applied Biosystems, Carlsbad, CA, USA).
DNAwasextractedfromthethalliaccordingtoParket al. (2014) , including the extra step for polysaccharide removal. A part of the nuclear ribosomal RNA gene region including the internal transcribed spacers (ITS) 1 and 2 and the5.8SsubunitwasamplifiedusingtheprimersITS4andITS5 (Whiteet al. 1990) .ThePCRreactionsweredoneinaMastercyclerpro(Eppendorf,Germany)PCRmachineusingthefollowingprogram:94°Cfor3min,(94°Cfor 45s,54°Cfor30s,72°Cfor1min)×30and72°Cfor5min.
PCR products of good quality (as seen after agarose gel electrophoresis) weredirectlypurifiedbyIllustraExoProStar1-Step(GEHealthcare,UK)and sentforSangersequencingbyEurofinsGenomics(Germany).Inthecaseof an unspecific PCR product, the desired band was excised from the agarose gelandtheDNAextractedusingaNucleospinPCRclean-upandGelextractionkitfromMacherey-Nagel(Germany)beforebeingsentforsequencing,as previously described.
The consensus sequence was aligned with sequences from all related speciesretrievedfromtheGenBankdatabase(Table1).Theconsensussequences were then deposited in GenBank under the accession numbers MG811841-MG811854. Phylogenetic analysis was performed using the ITS region and 28SnrLSUgeneand12SmtSSUsequencesretrievedfromtheGenBankda-tabase and the 45 lichen-forming fungi investigated in this study. Sequence alignment was conducted in BioEdit and a phylogenetic tree was generated by the maximum parsimony (MP), minimum evolution (ME), and maximum likelihood (ML) analysis methods. Analyses were conducted using PAUP 4.0b10 on a Macintosh platform (Swofford 2003) , and in Mega 5.0 (Tamura et al. 2011) with the number of bootstrap trials set to 1,000.
The taxon sampling consists of 48 taxa of the Teloschistoideae (Fig. 3 ) with Brigantiaea ferruginea as outgroup (Table 1) . About100nrDNAandmtDNAsequencesweresubmittedtoGenBank for the 45 taxa.
RESULTS

Phylogeny of the subfamily Teloschistoideae
A phylogenetic tree of the subfamily Teloschistoideae is presented in Figure 1. All genera are represented by type species, but many specimens are included for the new genera. 
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Elixjohnia ovis-atra Søchting et al. (2016) The subfamily Teloschistoideae is divided into 25 clades. Six groups can be discerned: the Teloschistes s. l. group with 8 clades, the Follmannia s. l. group with 4 clades, the Filsoniana s. l. group with 3 clades, the SirenophilaLazarenkoiopsis group with 5 or 6 clades, and, finally, the genera Kaernefia and Stellarangia, positioned as sister groups to the Sirenophila-Lazarenkoiopsis clade (Fig. 1) .
New clades, in particular, the recently proposed Ikaeria is positioned as a sister group to Yoshimuria in the Teloschistes s. l. group, Harusavskia and Nevilleiella are positioned in the Filsoniana s. l. group, and Elixjohnia and Lazarenkoiopsis belong to the Sirenophila-Lazarenkoiopsis group (Fig. 1 In the combined phylogenetic analysis, based on ITS1/ITS2 nrDNA, 28S nrLSU, and 12S mtSSU sequences, the new genus Hosseusiella, comprising three species, H. chilensis, H. gallowayiana and H. pergracilis, bears a sister position to the South American Follmannia. However, the joint support of Follmannia and Hosseusiella together is rather low, but Hosseusiella alone is strongly supported (Fig. 1, Table 2 ).
The phylogenetic tree of the subfamily Teloschistoideae based exclusively on ITS-sequences also includes species of Tarasginia and Raesaeneniana from the subfamily Brownlielloideae. Thallus small, crustose to foliose forming well-developed rosettes with well-developedlobesintheperipheralzone,ormicrofruticoseformingbulky cushionsinthecentre;yellowishredorbrownishorangetodarkreddishorange or orange yellow, usually paler, yellow to yellowish orange at terminal portions of the lobes or tips of isidia, surface shiny or matt; isidiate or with numerous isidia forming convex tufts; in one species the centre is covered by apothecia or verrucules from apothecial initials. Thalline lobes well developed, regularly radiating, rather narrow and convex, irregularly branched closely adpressed to the substrate or lax to ascending and terete; without or with numerous isidia, forming convex tufts of an isidious mass; attached to substrate by medullary hyphae, lower cortex absent or present, where lobes lift from the substrate. Apothecia numerous to rare, stipitate, lecanorine, biatorine or zeorine, disc concave or plane, orange to reddish or brownish orange; margin yellowish orange; true exciple of textura intricata; asci 8-spored; ascospores hyaline, bipolar, narrowly ellipsoid. Conidia narrowly bacilliform.
HosseusiellaS
Chemistry: Thallus and apothecia contain parietin, teloschistin, fallacinal, parietinic acid and emodin.
Ecology: Hosseusiella chilensis is mainly an epiphytic taxon growing on barkofbothdeadandlivingtwigsorbranchesofvariousshrubs,treesand cacti, always sun exposed (often in open, preferably grazed, shrub vegetation, from about 25 to 1100 m a.s.l.), whereas H. gallowayiana and H. pergracilis are epilithiclichensgrowingonsiliceousrocksfromthecoastalzonetolowaltitudes in lowlands and mountains.
Etymology: Named in honour of the German botanist Carl Curt Hosseus (1878 -1950 )professorinbotanyattheUniversityofCórdoba,Argentina (1916 -1946 anddirectoroftheBotanicalMuseum.Hecollectedextensivelyin South America, and published numerous papers on bamboo canes, conifers, cacti and mosses of South America and Argentina in particular.
Species diversity and distribution: The genus is composed of three species, rather common in southern part of the South American continent.
Taxonomic notes: As mentioned in the original description of Caloplaca chilensisKärnefelt,S.Y.Kondr.,FrödénetArup,themorphologyofthisspecies was intermediate between that of Caloplaca and Xanthoria. Moreover, ITS sequences showed no similarity with either Xanthoria or closely related placodioid species. The authors concluded that "the DNA data clearly showed that "Caloplaca" chilensis belonged to Caloplaca as then defined, but no closely related species could be identified" (Kärnefelt et al. 2002) .
Futher molecular data for Hosseusiella chilensis (as Caloplaca chilensis) were submittedtoGenBankandpublishedbyGayaet al. (2012, 2015) . From a consideration of the data for Follmannia orthoclada and Hosseusiella chilensis it was concluded, that "Caloplaca" chilensis may be a member of the Follmannia clade withoutbootstrapsupport.Withtheinclusionofadditionalspecimens,speciesandmolecularmarkersinthepresentstudy,Hosseusiella and Follmannia are supported as separate genera (Fig. 1) .
Hosseusiella is morphologically similar to Follmannia, but differs in formingregular,rosette-likethallustoconvexisidiosetufts,inhavingbetterdeveloped,veryconvex,regularlyradiatinglobesandfinger-likeisidia,inhaving "textura intricata" plectenchyma in the cortical layer and in the true exciple wherehyphaewith5-15µmlongand1.5-2µmthickluminaareobserved.In addition, the ascospores and conidia are shorter in Hosseusiella.
Hosseusiella and Harusavskiabothformrosette-likethalli,butHosseusiella differs in having ascospores without a halo.
Hosseusiella differs from the similar Teuvoahtianabythelackofrosette-like thallus, as well as in having "textura intricata" plectenchyma in the cortical layer of thallus. For a detailed description see Kärnefelt et al. (2002) . Thallus 0.5-2(-3) cm wide but forming larger aggregations, microfruticosewithnarrowlyattached,overlappingthallinelobesorisidia-likestructures in the central portion of the thallus, ascending towards the peripheral portion; deep reddish orange, brownish orange to dull brownish orange in the centre, becoming paler yellowish towards the lobe tips. Thalline lobes, ascending and terete in the centre, lobes 0.1-0.3 mm wide in middle portions to 0.2-0.5(-0.7) mm wide towards the tips, in section from ovoid to elongated, 0.2-0.3×0.3-0.7mmor0.2-0.7mmwide;insectioncorticallayer(10-)20-50(-80[-100])µmthick,irregularlydevelopedonallsidesofteretethallinelobes, prosoplectenchymatous, hyphae with lumina ca. 1-1.5(-2) µm diam. orientated longitudinally; algal cells (7-)12-16(-17) µm with yellow oil droplets of 1-3 µm diam., aggregated in clusters (30-)50-100 µm across; medulla with distinct scleroplectenchymatous or prosoplectenchymatous tissue of 15-20(-30) µm diam.; isidia 0.2-0.3(-0.35) mm diam. and 0.5-1.5(-2) mm long, branched.
Key to the species of Hosseusiella
Apotheciarare,terminalatthetipsoflobes,0.5mmdiam.,0.3mmthick in section, biatorine to zeorine; thalline margin with numerous isidia, concolorous with central part of thallus, dull orange or brownish orange; in sectionthallineexciple50-120µmthick,corticallayerdevelopedirregularly,if presentto30µmthickwithmoreconglutinatedupperportionto10(-15)µm HOSSEUSIELLA AND REHMANNIELLA, NEW GENERA IN TELOSCHISTACEAE thickand"texturaintricata"below;trueexciple30-60(-100)µmwideinthe uppermostlateralportionwithoutermostlayerto10-15µmthickofpalisade plectenchyma,20-30µmthickinlowerlateralandbasalportions,algalzone with clusters of algal cells only in lower portion observed to 60 µm diam., rounded or in irregular continuous, algal cells 7-12 µm diam., with yellow oil droplets;hymeniumto90µmhigh;epihymenium15-20µmthick,brownish yellow; asci 8-spored, simple and bipolar ascospores observed in the same asci; ascospores narrowly ellipsoid, cylindrical or fusiform, attenuated towardsthetips,onecellsometimessomewhatlonger,10-13(-17)×4-5(-6)µm inwaterand9-13(-14)×(4-)5.5-7µminK;ascosporeseptum(2-)3-4.5(-8) µm wide in water and (3-)4-6(-7) µm wide in K. Conidiomata rare, conidia small,bacilliform,(2-)2.5-3.2(-3.5)×0.8-1.2µm.
Spot tests: Cortical layer of thalline exciple, uppermost portion of true exciple and epihymenium K+ purple.
Ecology:Itgrowsonrocksfromcoastalzonetolocalitiesoflowaltitudes. Hosseusiella gallowayiana is recorded as the host for Arthonia tetraspora S. Y. Kondr. for the first time. Distribution: Known from scattered localities in Chile, South America. Taxonomic notes: The species is characterised by terete lobes with different modes of attachment to the substrate, at first closely attached, later rather lax, erect and overlapping.
Hosseusiella gallowayiana and H. chilensis have similar anatomical characters and distribution, as well as the same parasite Arthonia tetraspora. However,thenewspeciesdiffersinhavingamorebulky,thickandsemiconvex thallus, due to numerous isidia and ascending terete thalline lobes in the centre of the thallus.
Hosseusiella gallowayiana is also similar to H. pergracilis, a rare South American isidiate species (Zahlbruckner 1925) . The latter, however, differs in having an obviously crustose, flat thalli forming large confluent aggregationsormicrofruticosebulkycushionswithnumerousascendinganddensely overlapping lobes, larger, hardly differentiated thalli without apothecia and conidiomata(Zahlbruckner1925). Thalluscrustose,areolateorcontinuous,initiallythin,becomingthicker, grey or yellow grey, indistinct and hardly differentiated from the substrate, with numerous rusty, reddish orange biatorine apothecia.
Apothecia 0.2-0.7 mm diam., biatorine, immersed, becoming sessile; propermargindullorange,dullyellowishorangetodarkorangeorreddish orange, with whitish pruina on outer side; disc plane, from dull reddish orangetopinkishorange,withyellowishpruina,5-13aggregatedperareole; in section biatorine, true exciple dull orange or orange-brown in outermost layer of the lateral portion and a hyaline inner portion, a hyaline epinecral layer rich on crystals, the basal portion Blastenia-type; algal zone absent in apothecia; paraphyses without swellings towards the tips, richly branched in the upper portion; subhymenium hyaline, with oil droplets; asci 8-spored, mature ascospores rather rare, narrowly ellipsoid, fusiform to almost cylindrical, rather small and with narrow septa. Conidiomata frequent, appearing likesmallapothecia,dullorange,matureconidianotobserved.
Spot tests: Epihymenium and outermost portion of true exciple K+ purple. Ecology:Itgrowsonsiliceousrocks. Etymology: Rehmanniella is named after the Polish geographer, geomorphologist,botanistandexplorerAntonRehmann ,whowasoneof the first collectors of bryophytes and vascular plants in South Africa, during the periods 1875-1877 and 1879-1880. Rehmann published in German and isregardedasanAustrianbotanist.LvivinGalicia(nowUkraine),wherehe lived, was then a part of the Austro-Hungarian Empire (as Lemberg).
Distribution: Known only from the type locality in South Africa. Taxonomic notes: Rehmanniella is similar to species of Neobrownliella, but differs in having rather large, to 1.5 mm broad areoles with numerous and aggregated, sessile apothecia with a well-developed, pronounced proper margin with a distinct epinecral layer on the outer side of the proper margin, as well as in its position in the Sirenophila-Lazarenkoiopsis clade of the Teloschistoideae.
With whitish pruina on the outer side of proper margin of the biatorine apothecia, Rehmanniella wirthii resembles the Australian "Caloplaca" johnwhinrayi S. Y. Kondr. et Kärnefelt, but differs in having biatorine apothecia, in shorter ascospores, and in narrower ascospore septum, as well as in its ecology and in its distribution.
The gene phylogeny of Rehmanniella suggested a relationship with the Northern Hemisphere Lazarenkoiopsis. However, the support of this branch was extremely low (51-55), while separate monophyletic branches of the Rehmanniella and Lazarenkoiopsis have high levels of bootstrap support.
Rehmanniella wirthii S. Y. Kondr., spec. nova (Fig. 7) MycoBankno.:MB824014. Thallus crustose, 1-2 cm wide, grey or dirty whitish grey, hardly differentiated from the substrate, areolate or continuous, thin and flat, becomingthickandunevenwithirregularlyswollencentralportion;uppersurface uneven and dusty, mostly distinct because of aggregated dull, rusty reddish orange biatorine apothecia, in contrast to the thallus. Areoles 0.5-1 mm wide, initiallythinandflat,becomingthickerto1-1.5mmwide,withseveralapothecia.Thallineareoles70-90(-100)µmthickinsection,withnumerouscrys-tals, insoluble in K, 15-25(-35) µm wide, with numerous air bubbles; algal cells (12-)15-20(-22) µm wide.
Similar to
Apothecia 0.2-0.7 mm diam., biatorine, immersed, becoming sessile, not constricted at base; proper margin 0.3-0.5 mm wide, dull orange, dull yellowishorangetodarkorangeorreddishorange,pinkishorange,oftenwith a whitish pruina on the outermost lower lateral portion; disc plane, reddish orangetopinkishorange,yellowishpruina,aggregated,often5-13perareole; insectionbiatorine,trueexciple40-50µmthickintheuppermostlateralpor- et al.2014),50(-90) µmthick,hyaline;algalzoneabsentinapothecia,thalline algal layer continuous below apothecia; hymenium 60-75 µm high; paraphyses not swollen towards the tips, 3-4(-5.5) µm diam., richly branched in the upperportion;subhymenium(30-)40-70(-80)µmthick,hyaline,withrareoil droplets, 3-4 µm diam.; asci 8-spored, ascospores poorly developed, bipolar ascospores rare, narrowly ellipsoid, fusiform to almost cylindrical 10-12(-14) ×(4.2-)4.5-5.5µminwaterand(9-)11-13(-14)×(4.5-)5-6.5µminKwithat-tenuated ends; ascospore septum narrow (1-)1.5-2(-3) µm wide in water and (1-)1.5-2(-3)µmthickinK. Conidiomata frequent, with similar shape to small apothecia, dull orange, mature conidia not observed.
Spot tests: Epihymenium and outermost portion of true exciple K+ purple. Ecology:Growingonsiliceousrocksalongcracksinrocksurfaceinsomewhat dusty portions, often associated with Caloplaca cf. wesselsii S. Y. Kondr. et V.Wirth(seealsoWirthandKond ra tyuk2010).
Etymology:ThespeciesepithetinhonourofVolkmarWirth,whosupplied us with the collections of this species.
Distribution: Known from the type locality in the Namib Desert. Taxonomic notes: Rehmanniella wirthii is similar to the Australian species Neobrownliella montisfracti (S. Y. Kondr., Elix et Kärnefelt) S. Y. Kondr., Elix, Kärnefelt et A. Thell. Both species have a grey or dirty whitish grey crustose thallusandreddishorangeorpinkishorangebiatorineapothecia,andgrow onsiliceousrocks,howeverN. montisfracti differs from R. wirthii in having immersed apothecia, shorter ascospores, 7-11 µm long, slightly broader septa, 1.5-3 µm wide, and in distribution (Kantvilas 2016) .
The Australian species "Caloplaca" johnwhinrayi S. Y. Kondr. et Kärnefelt is morphologically similar, but differs in having zeorine apothecia, the presence of oil droplets in the paraphyses and longer ascospores (12-15 µm), with broader septa (3-6 µm). Furthermore, "C." johnwhinrayi prefers limestone as substrate (Kantvilas 2016) .
New combination
The combined phylogenetic analysis based on ITS nrDNA, 28S nrLSU, and 12S mtSSU sequences shows that the recently described Sirenophila ovis-atra (Søchting et al. 2016 ) is better positioned in the genus Elixjohnia and a new combination is proposed here. The species grows on maritime rocks in the Verrucaria zone in southern Patagonia, the Falkland Islands and Macquarie Island, often as a parasite on members of the genus Hydropunctaria.
Elixjohnia ovisatra (Søchting, Søgaard et 
